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[Problems to be Solved by the Invention] 

Without impairing intensity , flexibility which is sought as 
monofilament for the fisheries material , conformity , 
sedimentary of abrasion resistance , water is granted, 
furthermore monofilament for fisheries material whose h is 
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possible to color to desired color, isorTered. 
[Means to Solve the Problems] 

monofilament for fisheries material of this Invention , with 
monofilament which is acquiredby melt spinning doing 
composition which is added vis-a-vis polyaraide , the melting 
point fluorocarbon resin of 290 deg C or less 2-30 weight %, 
density :1. 15-1.34, diameter (D ): 0.05- 2.0 mm , tensile 
strength (g/d )>=- 1.8X D+8.5, knot intensity (g/d )>=- 
designates that it possesses the characteristic of 1 .3 X D+7. 1 
(However, D shows diameter (mm ) of monofilament . ) as 
feature. 



[Claim(s)J 
[Claim 1] 

With monofilament which is acquired vis-a-vis polyamide , 
melting point the fluorocarbon resin of 290 deg C or less 2 - 
30 weight % by melt spinning doing composition which is 
added, density : 1. 15-1.34, diameter (D ): 0.05 - 2.0 mm , 
tensile strength (g/d ) >= - 1.8 X D+-8.5, knot intensity (g/d ) 
>=- monofilament . for fisheries material which designates 
that it possesses characteristic of 1.3 X EM-7.1 (However, D 
shows diameter (mm ) of monofilament . ) as feature 

[Claim 2] 

polyamide relative viscosity (;et r ) 3.0 - 5.5 polycapramide 
(nylon 6 ), or caproamide unit (nylon 6 unit) with the 
monofilament . for fisheries material which is stated in Claim 
1 which designates thatit is a nylon 6 /66oopolymer which 
consists of hexamethylene adipamide unit (nylon 66 unit ) as 
feature 

[Claim 3] 

fluororesin , monofilament . for fisheries material which is 
stated in Claim 1 or 2 whichdesignates that it Is a at least 1 
kind which is chosen from tetrafluoroethylene -ethylene 
copolymer , chlorotrifluoroethylene -ethylene copolymer , 
poly vinylidene fluoride f poly chlorotrifluoroethylene and the 
poly vinyl fluoride as feature 



[Claim 4] 

polyamide monofilament being hydrophilicify finish , surface 
treatment monofilament . for fisheries material which isstated 
in any one claim of Claim 1 -3 which designates that h is 
done asfeature 

[Claim 5] 

fishing line . which designates that it consists of 
monofilament which isstated in any one claim of Claim 1 ~4 
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M#* 6] 

Specification 
[0001] 

[0002] 
[0003] 

-ffc>b%* TK'JTSK^^^^htts £«14 
[0004] 



as feature 
(Claim 6] 

fishing net . which designates that it consists of monofilament 
which isstated in any one claim of Claim 1 -4 as feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is superior sedimentary , abrasion resistance 
and intensity doing, equilibrium , it iscoloration possible in 
color of option , it is something regarding monofilament for 
fisheries material which is suited for application of 
theespecially fishing line and fishing net . 

[0002] 

[Prior Art] 

From until recently, polyamide monofilament which 
designates copolymerized nylon whichdesignate* nylon 6 or 
nylon 6 as main component as synthetic resin monofilament 
for the fisheries material , as center is used for ideal. 

[0003] 

namely, polyamide monofilament was rich to flexibility » also 
intensity was large, rurthermorewe had possessed suitable 
extension, we were used for ideal from thefact that balance 
well it possesses fundamental performance as fishing line and 
fishing net even amongthem, as material for fisheries material 
application . 

[0004] 

But, as for these polyamide monofilament , when this is 
applied to one for fisheries material .conformity of water is 
bad generally, there was a deficiency that notanly being 
difficult to sink to underwater, settling velocity is slow. 



[0005] 

wtm*fc»«*«»w#rLaa\ nut 

[0006] 



[0005] 

When monofilament where conformity of for example water 
is bad you use, as fishing line yam becomes state while it 
floats in water layer receives wave of water layer and 
windage, [uki ] in order toknow not only becoming difficult to 
take from per fish , per, is madeto move, Even fish it becomes 
difficult status . 

[0006] 

In addition, when you use monofilament where settling 
velocity is slow, as the fishing line when fish fish which lives 
in water bottom , until it arrivesin depth (so-called shelf) of 
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[0007] 

Fe 2 O, ©7i7-f hS»tel-r&^a(WiBfiB 

60-83520 ^*a)fc*tfStt£&MSfli:LT:* 

[0008] 

art** 5Bitafttt*t»*tt«tLrtt^*y 

[0009] 

[*EMB*l^iT«fS3B] 
[ooio] 

Lfc*<oT. B till** *S*ttE*/ 

[001 1] 

[0012] 

l±, /tf'JTSKfc&U «S/5A< 290 deg C GTFCD 



objective , bait is taken in fish outside objective , catch occurs 
considerably or other problem which becomes bad- 

[0007] 

high specific gravity conversion of polyamide monofilament 
is examined as Prior Art in order tosolve these problem ♦ 
method etc which adds carbon black and/or graphite method 
whichadds ferrite of MO'Fe <sub>2 </sub>CXsub>3</sub> 
as for example high specific gravity additive (Japan 
Unexamined Patent Publication Showa 60-83520disclosure ) 
and as high specific gravity additive isproposed. 

[0008] 

Therefore, as for Prior Art which uses these high specific 
gravity additive , high specific gravity as thetcchnology which 
obtains fishing line is something which is superiorquite, but as 
for fishing line which is acquired with these method , 
whichbecause ft becomes blackish brown , it is not possible to 
correspond to the diverse color which presently is sought 
from fishing line there being a problem that, Not only they are 
still insufficient ones as fishing line , similar problem fectthat 
it remains even in monofilament for other fisheries material 
was present state. 

[0009] 

[Problems to be Solved by the Invention] 

As for this invention result of examining solution of problem 
in Prior Art which description above is done as problem it 
issomethmg which is achieved. 

[0010] 

Therefore, as for objective of this invention , without 
impairing intensity » flexibility which is sought as 
monofilament for fisheries material r conformity , 
sedimentary of abrasion resistance , water is granted, 
furthermore it is to offer monofilament for fisheries material 
whose it is possible to color to desired color. 

[OOlt] 

[Means to Solve the Problems] 

these inventors , in order that above-mentioned objective is 
achieved, the polyamide monofilament which uses 
fluorocarbon resin as high specific gravity additive which is 
added to result and polyamide which repeat various 
examination, being something which fillsup above-mentioned 
objective , when this is applied to one for fishing line and 
fishing net or other fisheries material , discovered fact that 
effect of optimum reveals, reachedto this invention . 

[0012] 

monofilament for fisheries material of namely, this invention , 
with monofilament which is acquiredby melt spinning doing 
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composition which is added vis-a-vis polyamide , the melting 
point fluorocarbon resin of 290 deg C or less 2 - 30 weight %, 
density :1. 15-1.34, diameter (D ): 0.05- 2.0 mm , tensile 
strength (g/d ) - 1,8 X EH8.5, knot intensity (g/d ) >= - 
designates that it possesses the characteristic of 13 X D+7.1 
(However, D shows diameter (mm ) of monofilament . ) as 
feature, 

(0013J 

In addition, regarding to this invention, when polyamide 
relative viscosity (;et r ) 3.0 -5.5 polycapiamide (It calls 
below nylon 6 ), or caproamide unit (It calls below nylon 6 
unit ) with it is a nylon 6 /66copolymcr which consists of the 
hexamethylenc adipamide unit (It calls below nylon 66 unit ), 
when fluoToresin , tetrafluoroethylene -ethylene copolymer 
(Below, it calls ETFE ), poly vinylidene fluoride (Below, it 
calls PVDF ), poly chlorotrifluoroethylene (Below, it calls 
PCTFE ),and it is a at least 1 kind which is chosen from poly 
vinyl fluoride (Below, it calls PVF ), And polyamide 
monofilament being hydrophilicity finish , when surface 
treatment it is done it isdesirable respectively, in these cases 
furthermore it can expect theeffect which is superior. 



And, you can use polyamide monofilament of this invention , 
for ideal in especially fishing line , fishing net or other 
fisheries material application . 



nylon 6 , nylon 66 , nylon 610 , nylon 1 1, nylon 12, 
furthermore you can list compatible copolymer of these 
various nylon asmain ingredient of monofilament for fisheries 
material in this invention as polyamide which it uses. 



Regarding to this invention, when you use nylon 6 
/66copolymer of nylon 6 or the nylon 6 unit and nylon 66 unit 
where relative viscosity (;et r ) which it measured according 
to method (sulfuric acid method ) which it states in JIS K6810 
4.4.one claim are 3.0 - 5.S ranges it canacquire most desirable 
effect even in polyamide of these. 



However, relative viscosity of these polyamide becoming 
insufficient, under 3.0 the intensity of monofilament which is 
acquired, it becomes insufficient ones as the monofilament for 
fisheries material , when it is a nan- kind of normally high 
viscosity polymer which in additioncrosses over 5-5, or other 



[0014] 



[001 5] 

[Embodiment of the Invention] 



[0016] 



[0017] 
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[0020] 
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where operation at time of yarn-spinning quite decreases 
desirable tendency is caused. 

[0018] 

Furthermore, when nylon 6 /66copolymer is used, nylon 6 
unit 98 - 70 weight %, nylon 66 unit ratio or2 - 30 weight % 
are desirable as copolymerization ratio . 

[0019] 

Here, nylon 66 unit being 30 weight % or more , when nylon 
6 /66copolymer which configuration is doneis used, desirable 
tendency that is caused intensity becomes the insufficient , as 
fishing line of monofilament which is acquired. 

[0020] 

You can list ETFE, ECTFE f PVDF , PCTFE , and PVF etc 
with this invention as high specific gravity additive as 
embodiment of fluorocarbon resin which you use, but ETFE 
especially isdesirably used even among them. 

[0021] 

However, as for these fluorocarbon resin , melting point 290 
deg C or less, with theespecially 160 - 260 deg C, addition 
quantity for polyamide is restricted torange of 2 - 30 
weight %, preferably 4~26welght %. 

[0022] 

In order to cross over namely, 290 deg C, case fluorocarbon 
resin of high melting point is usedjt becomes tendency where 
it mixes with polyamide and when melt spinning doing, 
because adoption of high kind of spinning temperature where 
temperature of spinning machine crosses over 300 deg C 
becomes necessary, polyamide itcolors with heat, is easy to 
cause disassembly, It is not desirable from fact that it 
becomes impossible toproduce lengthy . 

[0023] 

In addition, but, when addition quantity for polyamide of 
fluorocarbon resin exceeds 30 weight %» in point of high 
specific gravity conversion and abrasion resistance it is 
desirable,intensity of monofilament which is acquired 
decreases, because it becomes monofilament which non- 
normally hard is lacking in flexibility , is notdesirable. 

When conversely, addition quantity is under 2 wt% , it arrives 
in desired density and harbor not to be, because abrasion 
resistance Improved effect is not acquired, it is notdesirable. 

[0024] 

monofilament for fisheries material of this invention 
designates that it possesses 1.15-134 density as feature. 
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[0025] 

* IZjZlbZZtWfttltiTl^tf. Cl*tf*«l& 
[0026] 

Z*ilc»U tfc£/>< 1.15-1.34 ©ISBilcfc** 

[0027] 

wsu as* Lis *ao«^tt.tt3feA>6fe 

[0028] 

TSfc, 1.34 ttBtttf* 



furthermore it is desirable to be 1.17 - 1.27ranges. 
[0025] 

monofilament of this invention which for above-mentioned 
range has namely, density ,when you use, as for example 
fishing line because it is superior in especially sedimentary , it 
is done with spatula crucian carp fish and carp fish a [uki ] you 
can use for idea] in fish. 

Usually, with these fish, after throwing, fishing line that 
bundle sinking ear tip portion of fishing rod which is done in 
underwater is done thesetting up (Later, it calls setting up 
simply) which attaches bait to needle in underwater, butas for 
this with state where fishing line floats in water layer , tnorder 
to prevent fact that [uki ] moves with windage wave and, 
Furthermore is in order to make instantaneous adjusting 
possible,vis-a-vis from such as fish . 

Therefore, from until recently to sink to water it damages the 
fishing line of poryamide monofilament which is, difficult 
with low specific gravity , setting up inunderwater after 
throwing, pulls pole in viewer-proximal , h needs 
theoperation of sinking fishing line in underwater, originates 
in this andoften there was a thing where setting up comes off 
from point , hasan influence on catch largely, 

[0026] 

Vis-a-vis this, monofilament for fisheries material of this 
invention where density are 1 . 15 - 1 .34 ranges when this it 
uses, [uki ] as fishing line for fish asdescription above are not 
times when disadvantage is caused, there is afeature that 
taking easiness per operability , , improvement effect of catch 
islargc. 

[0027] 

However, ease density is under 1.15, from until recently 
operability being inferior in same way, as polyamide 
monofilament make fishing line which is, perit is difficult to 
take, because it becomes tendency where catch is small it is 
not desirable. 

[0028] 

In addition, when density exceeds 134, sedimentary to 
become largejishing line wave of water layer and receiving 
windage to be gonenot to become status while yarn floats in 
water layer .furthermore to pull pole in viewer-proximal , 
necessity to sink the fishing line in underwater is gone, but 
because density of yarn is toohigh conversely, With weight of 
yam [uki ] becomes tend to to sink, becausebecause 
furthermore fishing line to [uki ] sinks too much from ahead 
the pole , with weight of this yarn [uki ] from point in 
viewer-proximal such as it moves, it means to cause adverse 
effect in actual Tsuri aspect, it is not desirable. 
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[0029] 

(ttmrSRi 1.38)S©fc|*tffcffl7?$<&:h<tT& 
[0030] 

[0031] 

l±» i£»DJi<0.0S-2.0mm©tBBlC*y, 

5l»j*£(g/d)&-1.8 x D+-8.5. fSffi&£(g/d)£ 
-1.3XD+7.1 OUSB^SRfir^wtSMIItfr 

s. 

[0032] 

0.05mm ^mtm-t^^^lt. WtttfTSlT 
*fc, E&D«< 2.0mm £t8*-5IS<if 

SfclC* i£g D A< 2.0mm $^^€>lSifI-*-T^ 
[0033] 



[0029] 

Furthermore, when such [uki ] fish is done, it is possible to be 
a fishing line which consists of monofilament where density 
is high simply if is, the polyvmylidene fluoride (density : 
approximately 1. 78) make and polyester (density : 
approximately 1.38) make it is case that you can use fishing 
line as fishing line which presently can be used for ideal,, 
butthese fishing line as for not being used far ideal as yam 
guide of spatula crucian carp and carp fish, density is too 
high, but is because as description above problem occurs 
frequently in reason, cannot do satisfactory fish. 

[0030] 

monofilament for fisheries material of this invention with 
above-mentioned polymer characteristic and density , 
designates that it has possessed high tensile strength and knot 
intensity as feature. 

When tensile strength and knot intensity in each case change 
with diameter of the monofilament , diameter is large, it is 
usual to decrease, but also factthat ratio of strength decrease 
which accompanies increase of diameter regarding 
monofilament for fisheries materia) of this invention , is low 
is one offeature, 

[0031] 

monofilament for fisheries material of namely, this invention 
diameter D is a range of 0.05 -2.0 nun , furthermore 
relationship of diameter D between tensile strength and knot 
intensity , tensile strength (g/d )>°-1.8X D+8.5, knot 
intensity (g/d ) >° - designates that rangeof L3 X D+7J is 
satisfied as feature. 

[0032] 

When here, diameter D of monofilament which configuration 
is done under 0.05 ram and detail it passes, because stiffness 
becomes insufficienyiot be able to use with alone it is not 
desirable as fisheries material application . 

In addition, when it is too thick in extent where diameter D 
exceeds 2.0 ram , because in yam gas bubble (so-called void ) 
such as it entersit becomes tendency where yarn producing 
behavior is inferior, it is not desirable. 

Furthermore, be too thick with monofilament t when you use 
as fishing line and fishing net stiffness and straightness too 
high to be in extent where diameter D exceeds 2.0 nun , when 
stops being suited for one for general fish which hdoes winds 
yam in reel and/or making use of fishing rod , inaddhion as 
fishing net it uses, Because or other problem where net 
knitting becomes difficult occurs it is notdesirable. 

[0033] 
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S*< 0^!mm(1.5 ^)0)ir*C05l»3SStt S.1g/d 
ftl± % teaaffll* 6.8g/d »±-Ci&y . 037mm(5 
*|)<D££<D5l3S&&tt 7.8gtt WLt.«ff»R 

[0034] 
[0035] 

^K^-/<-afc(ffta«lcJ:4l«»B«(S) % o* 

iso-60 xo(fcf£u d i*iaa(Dffl)£i±-e^$n 

So 



[0036] 

V»hO)iES*^0.21mm(1.5 ^)G>£* 168 E 
Jai* 0.37mm(5 158 EEl-tflHRffilH] 



[0037] 



When here, monofilament for fisheries material of this 
invention is designated as the for example fishing line , when 
diameter of monofilament is 0.21 mm (1 .5 Number), as for 
tensile strength as for 8.1 g/d or greater , knot intensity when 
with 6.8 g/d or greater ? being 0.37 mm (5), as for the tensile 
strength as for 7.8 g/d or greater , knot intensity with 6.6 g/d 
or greater , intensity characteristic which is superior toin each 
case is revealed 

[0034] 

this way, for tensile strength and knot intensity to be high 
simultaneously,doing whichever kind of knot as 
monofilament for fisheries material , non- ids normally 
important in order to keep characteristic that is a high 
strength . 

In other words, when relatively small bend strain is received, 
tobe close to tensile strength , when large bend strain is 
received, becauseft is almost represented with knot intensity . 

[0035] 

In addition, it designates also that it possesses abrasion 
resistance where asfor monofilament for fisheries material of 
this invention , when this configuration the number of 
abrasions (S ), in other words doing evaluation of abrasion 
resistance with diameter D and sandpaper method (Later 
description) of monofilament which is done, relationship, 
isshown is superior with 1 80 - 60 X D (However as for D 
value of diameter ) and or more as feature. 

[0036] 

As for above-mentioned relationship, when diameter of 
monofilament which for example fishing line configuration is 
done, being 0.21 mm (1.5 Number), when being 168 time or 
greater , 0.37mm (5) with number of abrasions of 158 time or 
greater , being something which shows factthat fishing line 
cuts off. this way with number of abrasions it isrepresented in 
abrasion resistance which evaluation is done as for durability 
which is superior, by fact that fluorocarbon resin is used as 
high specific gravity additive with thing, Non- it is normally 
desirable important characteristic as monofilament for the 
fishing line , fishing net or other fisheries material . 

[0037] 

When this abrasion resistance deviates from above Formula , 
durability , especially factthat durability when hard ones and 
chafing h does is weak is meant. 

When monofilament which deviates is designated as fishing 
line , in namely, above Formula above-mentioned spatula 
crucian carp and carp fish, when [uki ] itfish, putting, it set up 
to desired shelf (depth ) where fish is andcarried (bait ) and 
occasion where these shelf are searched, locked in yam guide 
[uki ] and necessity to move weight occurring, With these 
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[0038] 
[0039] 

ftfc»**»au»*to>-cifc«t^x5o 

[0040] 

^*>H4. a*tt»#J-e^fflffia*ftrt>*w 

[0041] 

***l/&#S3t4ffl/*<&S^p a a£if# 

*P?!f &ft> Zft6fl>ft#»atUTtt, »#te 
JA*lc03Sfc*ftfcjS*f^^^^>h*a3l 



movements with job scar does not occur in yarn and/or 
furthermore because it means that yarn break occurs is 
notdesirable. 

In addition, when it uses for fishing net , when abrasion 
resistance is low, the yam break occurs frequently with 
chafing of device which retracts iheboat and these net , or 
other where net tears means that thedesirable tendency is 
caused. 

[0038] 

Furthermore, polyamide monofilament and monofilament for 
fisheries material which add polyethylene resin and silicon 
type component etc as technology where only abrasion 
resistance of monofilament improves simply, are known from 
until recently. 

Therefore, as for monofilament which contains these 
component , although the improved effect concerning only 
abrasion resistance is acquired in simple , low specific gravity 
itbecomes thing from monofilament of mis invention , several 
steps only thosewhich are inferior it can acquire with or other 
point which in the high specific gravity which is a feature of 
monofilament of this invention is superior in the sedimentary . 

(0039] 

Therefore, in high specific gravity of this invention it is 
superior in sedimentary , itcompares polyamide monofilament 
for fisheries material which at same time shows high abrasion 
resistance , to past and it can say that H is something which 
can revealeflect which quite is superior. 

[0040] 

Furthermore, as for polyamide monofilament for fisheries 
material of this invention , surface treatment ids desirable 
with hydrophilicity finish to be done. 

[0041] 

You can list mixture etc of mixture . canonic surfactant / 
water of mixture , nonionic type permeant / water of mixture , 
polyether modified silicone /aliphatic acid Ksah / water of 
polyhydric alcohol aliphatic acid part amount ester /polyether 
modified silicone /cation "nonionic type emulsifier / water as 
hydrophilicity finish which isused here, while bathing where 
hydrophilicity finish is filled up as these application 
method .method of soaking monofilament . hydrophilicity 
finish in monofilament spraying method of doing. It can adopt 
method etc which deposits in monofilament hydrophilicity 
finish with touch roller , monofilament which grants 
hydrophilicity finish in fully , can show the hydrophilic effect 
which is desired after that, by drying. 
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[0042] 



[0043] 
[0044] 

[0045] 

BIT* «»no%/7^5»h«ftA^Lr« 
little 

[0046] 
[0047] 

0)*§#tt&(r?r);JIS K6810 4.4.1 JgEtfCPifr 
[0048] 



[0042] 

In order for monofilament for fisheries material of this 
invention to designate the fluorocarbon resin which has 
melting point of specific range as high specific gravity 
additive , to add thisin range of 2 - 30 weight % vis-a-vis 
polyamide , to become desired density immediately before 
supplying to spinning machine which does starting material 
composition , or the melt spinning which is mixed 
beforehand, In order to become desired density , it can 
produce with melt spinning method of the public knowledge 
which is adopted from until recently generally by extruder 
type spinning machine which is used in conventional melt 
spinning making use of starting material composition which 
mixes the polyamide and fluororesin with mixing device . 

[0043] 

In addition, in range which, inhibition does not do desire 
characteristic to starting material composition which is used 
with this invention , in addition to theabove-mentioned high 
specific gravity additive , for example pigment ? dye , 
anti weathering agent , antioxidant , crystallization supression 
agent and plasticizer or other additive can be contained* 

[0044] 

monofilament for fisheries material of this invention which 
becomes this way, withoutimpairing intensity , flexibility , is 
superior in abrasion resistance , conformity of wateris good 
and settling velocity is quick, furthermore from fact that it 
ispossible to color to desired color, can apply to ideal in 
fishing line , fishing net and longline or other various fisheries 
material application , 

[0045] 

[Working Examples)] 

Below, listing Working Example when you use monofilament 
of this invention as the fishing line , furthermore you explain 
this invention in detail, but if this invention does not exceed 
gist , it is not something which is limited in the Working 
Example below. 

[0046] 

In addition, it is a value which was measured description 
above and asfbr property etc of fishing line which consists of 
monofilament for the fisheries material in below-mentioned 
Working Example due to method below. 

[0047] 

It measured according to method (sulfuric acid method ) 
which is stated in (I) relative viscosity (;et r):JlS K6810 
4.4.one claim. 

[0048] 
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*^x^tt)3^«£s&*ffl£« 4l Dsc22" 

£J!HK iIDl»ii& :10 deg C/tfTifrStS: 
(lstRun). «LNT?frJPaffi:10 deg C/#-0>&»e 



■€-<Da*&|-tolJ»JSffi:10 deg C/»"C»S 
(2nd.Run)Ufc«P(^»«bf~^<DIH^<Dafi^ 

[0049] 

5mm KlTtCflJBf L. 80 deg C 

Cft 1.135 KISSLTfe&jf^TS l0cc£fJ0;t, 
25 deg C flOfiSWlcSHE-r*. 

*60». tt^S^«(0+^lc>?5firS«fe5lc 

aaafc, ri?y*-*-<D«*&i::s^5a<&» 

4(C), 

to 

[0050] 

(4)3l51SS,<att?aitod):JIS-L1017 

t4^,JS*l:tofcaS« 20 deg C. 
65%RH O^&^mmV 24 B?flfltt|I& * (1$) 

^-ijx>T'^tt» w -r>va> w UTM.4-ioo 

A^00nnn/»a>fe#t?aiSLfco 



[0051] 

(5) S ffi (D): 5 s £ V -< *? U * — * — 



1998-1-20 

It depended on definition of (2) melting point ( deg C ): JIS 
-K7121. 

5 mg measured weight it does fluororesin sample which is 
made namely, fine powder and in aluminum pan with heating 
rate : 10 deg Cper minute after temperature rise (1 stRun ), 
continuously it cools with the cooling rate :10 deg Cper 
minute after, Seiko Instruments Inc. (DB 69-058-2077 ) make 
making use of differential scanning calorimetry machine 
"DSC22* cool. 

After that when furthermore temperature rise (2 nd.Run ) with 
heating rate :1 0 deg Cper minute , it measureddue to 
temperature of peak of melting peak . 

[0049] 

It measured making use of monofilament sample after (3) 
density :yam-spinning , due to thebelow-mentloned method 
(flotation/sedimentation method ). 

It cuts off namely, sample in 5 mm or less , 30 min dries with 
80degC 

This after cooling, you insert in in vitro , you install in 
constant temperature tank of 25 deg C including mixed 
solution lOcc where density beforehand is adjusted 1.1 35. 

After that, in order for sample to float in center of mixed 
solution v carbon tetrachloride is added. 

Next, beforehand it .moves capacity (A ) and said mixed 
solution to pyenometer where weight (B ) is known and 
controlled temperature does with 1 0 min constant temperature 
tank. 

After controlled tempera ture , liquid surface of mixed solution 
is adjusted to markquantitative line of pyenometer , 
pyenometer where mixed solution is filled upis removed, 
water measured weight is done with wiping direct reading 
balance , (C ). 

From these results density was calculated with formula of 
(C-B )/A. 

[0050] 

It depended on definition of (4) tensile strength , knot 
intensity (g/d):JIS -U017. 

sample which is taken in namely, hank with temperature and 
humidity adjusted chamber of 20 deg C, 65%RH 
wasmeasured with condition of test length :250mm , strain 
rate :300mm/min after 24 hours leaving, makinguse of 
Orientech Corporation (DB 69-607-3550 ) supplied ♦Tensilon 
•UTM-4- 100 type tensile tester . 

[0051] 

It measured long diameter and short diameter of fishing line 
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[0052] 

(6)S*Sl2]»(S):St#£ 20 deg C\ 65%RH <Z>S 
SSSSSMt? 24 ttHltoUft * ddKA) x 1/20 0 
^m*»l+fcfi*(^7^»h)*. 180 B/» 
•^[aHELn>S'^>K'<-/<-#320 7?ttSLfc 

#g 50min*(DXT'l/L'X^(D±(r-b^hL,$ 
€>IC h^/<-X5Sfi 70mm/#(hv><--X'lS 

T?OBIBS«ll£L. It«tttt©SH»«^> 



[0053] 



[0054] 

0(*il)-«**a>*B#*I^K«)*4 



[0055] 
[0056] 

»«C»M=<1*. 
[0057] 

mmm u^-r 6/66 #2£t**^/(ffl*t*s 

a 7? r:4.2)92 f 1%C^L^ ETFE 



with (5) diameter (D ):digital micrometer (MTTUTOYO 
make) and showed with average . 

[0052] 

(6) number of abrasions (S ): sample with temperature and 
humidity adjusted chamber of 20 deg Q 65%RH after 24 
hours leaving, fishing line (monofilament ) which applied 
load of d (fineness ) X 1/20, with sandpaper #320 whichis 
turning with 1 80 times per minute set was done on stainless 
steel rod of outer diameter 50mm diameter which sheath is 
done, furthermore, fishing line was moved with the condition 
of traverse velocity 70mm/min (traverse width 35mm ) and 
until cutting rotation rate was measured* the evaluation of 
abrasion resistance was done. 

[0053] 

(7) yarn producing behavior (operation ): it did 24 hour 
continuous spinning , evaluation did with 
thebelow-raentioned standard . 

[0054] 

* (Satisfactory)... Completely there is not occurrence of void 
in unstretched fiber in stretch break or yarn-making 

0 (Normal)... occurrence of void is not recognized in 
unstretched fiber in the yarn-making , but stretch break 
occurred one time 

X (deficiency ).,. occurrence of void it could recognize stretch 
break in unstretched fiber in midst of occurring or 
yarn-making above twice . 

[0055] 

With standard which is shown on (8) sedimentary : 
description below, evaluation it did with angler several. 

[0056] 

* (Quite satisfactory)... Without operating especially fishing 
rod , also sinking of fishing line (yam guide ) is quick, from 
ahead ear of fishing rod applying on[uki ], uses satisfactorily 
either slack of fishing line without 

0 (Satisfactory)... time time, state while fishing line floats in 
the water layer occurs, but fishing line sinks with operation of 
little fishing rod .uses for fully as fishing lino 

X (deficiency )... in degree of throwing setting up, it becomes 
state while fishing line floats in water layer . 

In addition, with operation of fishing rod of little fishing line 
doesnot sink and non- normally is difficult to use. 

[0057] 

[Working Example 1 ] nylon 6 /66copolymer chip (relative 
viscosity ;et rA2 ) vis-a-vis 92 weight% %, 8 weight % it 
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£:225 deg C)£ 8 g*%SSA0U * fctCtffeS! t 

u 290 deg c (oaSE-e^it, sxjufr*m,m 
Lfcft. fcfc'fcicSB io deg c a>**-ettSJ@ 



[0058] 

-tE*g#*S5l*«*. 1 «BE«ift»:lOO 
deg C 3.8 ft. » ve 2 f» S S£<* 

£r*:210 deg C <D^5Stt«<*4>7? 1.55 

<h— *;uffitt«* 5.9 £)x>Bttu tafkni; 

< 180 deg C OTSttjm»*KTU^*X 
»«*yyP-5-l--CW*4# % 0.17mm 

[0059] 



[0060] 



1998-1-20 

adds ETFEchip (melting point :225 deg C ),furtherrnore as 
colorant those which collar powder 0.08% are addedagitation 
It supplies starting material composition which blended, to 
melt spinning machine , raeltswith temper atone of 290 deg C, 
extrusion is from nozzle after, atonce at underwater of 
temperature 10 deg C cooling and solidification doing 
unstretched fiber wasacquired. 

[0058] 

Above-mentioned unstretched fiber continuing, in water 
vapor of first step drawing condition : 100 deg C 3.8 times , in 
inert gas of second step drawing condition 210 deg C 
drawing next with 1.55 time drawing (total draw ratio 5.9 
times ),after that after similarly doing heat set of relaxation 
ratio :0.9 times in inert gas of 180 deg C, granting 
hydrophilicity finish with touch roller , it acquired fishing line 
which consists of polyamide monofilament of diameter 0.1 
7mm. 

yarn-making condition , property and sedimentary evaluation 
result of fishing line which it acquires are shown m Table 1 . 

[0059] 

Making use of same yarn-making process as [Working 
Example 2 ~8 and Comparative Example 1-8 ] Working 
Example 1, as shown added proportion , types of types and 
relative viscosity , use fluororesin of use polyamide in Table 1 
and Table 2 .modifying, it did melt spinning , it acquired 
fishing line which consists of polyamide monofilament . 

yam-making condition , property and sedimentary evaluation 
result of fishing line which it acquires are shown in Table 1 
and Table 2. 

[00601 

[Table 1] 
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m *t » *(fr) 


4. 2 


4. 2 


4. 2 


3. 5 


4. 9 


4. 2 


4. 2 


4. 3 




BTPB 


BTPB 


BTPB 


fiTPB 


BTPB 
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BTPB 
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225 
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223 
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a » ft <x) 


8 


5 


23 
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8 


8 


* & * 
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1. 18 


1. 18 


1. 17 
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0. 17 


0. 17 


0. 17 


0. 17 


0. 17 


0. 3 3 


1. 05 


0. 17 


«5[M*(e/d) 


9. 13 


9. 36 


8. 31 


8. 89 
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8. 54 
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7. 97 
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7. 18 


7. 33 


6. 98 


' 6. 03 


7. 15 


w * a «oo 
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290 


290 


290 


290 


290 


290 


290 




5. 00 


5. 90 


3. 90 


5. 90 


5. 90 


5, 75 


5. 50 


5. 60 


« * * «:S(E) 


268 


193 


312 


226 


271 




188 


255 


ti * * 
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hot 
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(»m) 
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BTPB 
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225 


225 


225 


229 


225 


225 
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ft J» *<K) 


1 


32 


8 


8 


8 


6 


8 
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1. 14 


1. 29 


1. 18 


1. 18 


1. 18 


1. 18 






0. 17 


0. 17 


0. 04 


2, 03 


0. 17 


0. 17 




g/d) 


9. 32 


7. 29 


9. 33 


9. 19 


8. 04 


9. 24 




(3/4) 


8. 03 


6. 12 


8. 07 


4. 63 


6. 18 


7. 72 




& a a jx(r> 


290 


290 


j 290 


290 


290 


290 


330 




5. 90 


5. 90 


6. 00 


5. 40 


5. 90 


5. 90 


•5*TfB 


1! « * tt:S<@> 
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305 


216 


153 


121 
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K * 6 


<o> 


X 


X 


X 


<©> 


X 


X 


Jt * tt 


X 


& 


| <o> 




<S2> 


O 





Jsl-t v0<£3^?»?8?>^&cfc5f~ . ^S6MI"cfc4 As been clear from result above, poJyamide monofilament 
^SK^E/^-f 5^hB!8!l&fi* 8S&t4j&<fi make fishing line , yam producing behavior beingsalisfactory, 
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[0061] 
[0062] 

[0063] 

[0064] 

[0065] 
[0066] 



in each case furthermore shows abrasion resistance which 
issupcrior with this invention with sufficient tensile strength , 
knot intensity , also sedimentary issatisfactory, those where 
balance it has characteristic which is soughtfrom fishing lino 
well and has adjusted, non- normally are superior, 

[0061] 

On one hand, from resuh of Table 2 , in case of Comparative 
Example 1-7 outside this invention , characteristic as fishing 
line is unsatisfactory or, yam producing behavior 
unsatisfactory ones. 

[0062] 

Is tow when It is a Comparative Example 1 where addition 
quantity of fluororesin as namely, high specific gravity 
additive ,densrty of monofilament which is acquired to 
become low and sedimentary to be bad, in addition abrasion 
resistance to be low as fishing line insufficient ones, 

[0063] 

When conversely, it is a Comparative Example 2 where 
addition quantity of high specific gravity additive is toomulti, 
as for monofilament which is acquired as for sedimentary and 
the abrasion resistance it is satisfactory, but in yarn-making 
void entered into the un stretched fiber with cooling step and 
stretch break occurs such as, yam producing behavior to be 
badwas unsatisfactory. 

In addition, also tensile strength , knot intensity of 
monofilament which is acquired became lowones and it was a 
insufficient . 

[0064] 

In addition, case it is a Comparative Example 3 which it 
passes diameter of monofilament detail, you use with alone , 
stiffness of yarn to be too low, it became something which is 
lacking in strength as fishing line . 

Furthermore, time time stretch break occurs such as was 
unstable evenin point of yarn producing behavior . 

[0065] 

Conversely, when it is a Comparative Example 4 where 
diameter of monofilament is toothick, perfect roundness of 
yarn decreases with cooling step , void occurs in unstretched 
fiber such as with unstable , furthermore stretch break 
tooccur, yam producing behavior was non- normally 
unstable . 

[0066] 

Furthermore, in case of Comparative Example 5 which uses 
poly amide of relative viscosity ,both tensile stre n gth and knot 
intensity it is low, it became monofilament where also 
abrasion resistance is low, only insufficient ones it could 
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•otzo 
[0067] 

[0068] 

;ux-^;U*m*(*:PFA)(Dl«^A<, *»BB<D 

[0069] 
[0070] 



acquire as fishing line . 
[0067] 

When conversely, it is a Comparative Example 6 where 
relative viscosity of polyamide is toohigh, with cooling step 
void occurred in unstretched fiber , stretch break 
occursfrequentry such as, yam producing behavior non- 
normally to be bad wasunsatisfectory. 

[0068] 

In addition, when melting point of fiuorocarbon resin 
(tetrafluoroethylcnc -perfluoroalkyl vinyl ether 
copolymer :PFA ) as high specific gravity additive , it is a 
Comparative Example 7 which is a out of range of this 
invention , spinning temperature which it can apply as 
yarn-making condition became too high, polyamide 
happened, coloration furthermorebecame status which is 
disassembled and became unspinnable . 

[0069] 

[Effects of the Invention] 

As above explained, monofilament for fisheries material of 
this invention is superiorin high strength and in abrasion 
resistance , conformity of water is rich to the sedimentary 
well, furthermore has possessed possible performance of 
colorationwhich is superior in color of option . 

[0070] 

Therefore, as for monofilament for fisheries material of this 
invention , that utilizing characteristic which Is superior, it 
can apply to ideal in namely, fishing line , fishing net and 
longline or other fisheries materia] application . 
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